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^- i^el^AE 2^#ofl ^ ^ l ^ 2S 

^ ^ ^ (repeating unit)* i^Kr ISe^liB ^"-^f^r Ml7>&| o. 

iSE^l^H S^#-g- <>l-g-s}<*| sonm °]*r^ iSefl^l^H sfl^ sfl^o) jcl^ 

y ^l^- 5U°1, vil7}^y. ISefl^AE S^l-^r ***| EUV (Extreme Ultraviolet, 

13nm) nfl-f -fr-g^l a>-§-^ ^ oicf. 

1] 




[Sr^H 2] 



R 8 R. 
d' 




9 



c=o c=o c=o 

O O OH 

Rl1 R 12 

OH 
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#71 *HH, Ri, R 2 , R 3 , R4. R5. Re. R7, Rs. Rg. Rio, R11, R12, a, b, c d, e ^ ffe 

[tflSLE] 

£ 2 
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££e)]^liH 2i^l-{Photoresist Composition} 

£. l£r ^AHHl nj-s i£e) i^AE #^1^ NMR i^H^ . 

< 3 > ^^g. i£j)l^]AE S^l-oii ^ o.^, Unf ^Ml*}7fl^ -H^3 i*}^ 

"l^ 35. ^fl^Al ^l*}^ s-^rj EUV (Extreme Ultraviolet, 13nm) %^ °l-§- 

<4> ti_V£^l ^1^^ Ji^-il- ^^>7l eefli^f 

DUV (Deep Ultraviolet) l£elMliB7} ^^hlr ^>JL & , ^ S^^r ^t^Ml 
(photoacid generator)^- <*H| ^l^>7ll «h§-Sr^ ^2i2) *flB^ -H-^rl- nfl^r^ ^lStr 

<s> iSE^l^H^ ^f-g- 7l^i^ ^Ir^Ml?} ^o.5.^-E^ g-fr ^7]) ^ t 
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«]i^^7> *i#<*H cfl^fl a^ 4=. -g-tfl£# ^-Tfl ^cf. ^11- ^o] t ^7>E^ti 

Tfl £H ^32] ^ 71 # <% oil -§-3^0^ tfZJ ^ 

^l^ ^ SJ£.Sl^ZLBfl3Xl ^<H*| ^flAj-j=^ ^-go} ^ofl <£)^*H 2j.^-ol *|- 
oV^^S- sflty-g- ^^a1^ ^ ^tf. 50nm o^o} sfl^i ^t>1 ^Atb ^ EUV # 

tilS^i ^7fl 711^0151, ise^l^e ^^1 7 fl^ ^<H1 ££5ll^liHSl 50nm <>1 

$>8*1 7>^ ^ -£-*fl^°l sfl^Sl ^-M^ ^^-ol7l nfl-.^ o)Jgr *£x)?>\7} 

^lH^r S^ElW. Il^l^AE^ til 7>Bl W. £M^7)AEO| 7^0] ^A*>Cf. 

50nm °l*>£l sfli^ ^^7] ^tb EUV ^-g-tb i 

S^h ^"71 Ilell^E °l-g-*H i£3l*l^H sfl^ ^*Hr 

a o V ^ ^ °1B^ "J^l £<H*1 to^l db7>« *fl 3* ^^jlS tb^-. 

iH3*}7l I^H^r ^ *}7l<5] 3}-^ is. SAisi^ ^ «V 

4 ^ (repeating unit)* 3L^Hr iSefl^l^H f^tMl ^ S}-^ 2S. *M 
S^Kr ^il7>B|ti. iseflxl^Hi s^l-g- ^*1;4. 
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<io> 



W*W l] 



<n> 




Re R? 



<12> ^-71 ^HH, 



<13> 



Ri, R2 * Rs 



R„-^ 4^^- Cfi^ 



<14> R 4 , R 5 , R 6 ^ R 7 -^ &±^r 1 ifl*l 10^ ^ifl ^ifl 



<15> 



<16> 



a : b : 10~50#% : 0~30#% : 50~80-i-%ol4. 
W*W 2] 



<17> 



R 8 R« 




9 



c=o c=o c=o 

O O OH 



Rl1 ^12 

OH 



<18> 



^7] ±\o\)*\, 



<19> R 8 . R9 3? RlO^r ^ 

<20> Rn^ 1 10^ ^3] ^ ^ ^olJi, 



<21> 



Rl2^ 1 10S] ^afl ^ 4=^ <^31°H , 
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<22> d : e : ffe 10~70#% : 10-501-% : 10~50#%^cf. 

<23> #7} IS] a>^z]t}: oflS^r ^^(N.N-^^l^o^^oVnl^/s^- 

( *H € 3% 31 ol B/2-«| =4^1 °fl € efl o] E/o} 3 |Af) _ ^5) ( nj| ^ nfl Efaf5)l <>] 3/2- 

*] HSllEfHl £11 o} B/o}aliH , ^fl H *fl T=±3.*g efl ol H/2-^l ^ E}a € 

efl ol B/o>a.l^L>) HLtt 1-e] (ol] ^cflEf 31 51] ol H/2--&1 H.S-A1 ofl 1 afl Ej-Hfl efl ol e /o>HK+)-i- 

< 24 > -g- t^2l iE^]7]A B ^Aj^-o. av 7 ] iseil^l^s ^^s.^. allele ^}s. 

-ft-71-g-nfl ^ ^^HMl* Sf-tb^". 
<25> # 7 1 ^S-^MS.^ Sl^fl ^ sJ-^-l-ol^ ^-0401^. 

*H*-7]-¥*H , US 5,212,043 (1993. 5. 18), W0 97/33198 (1997. 9. 12), W0 96/37526 (1996. 

11. 28), EP 0 794 458 (1997. 9. 10), EP 0 789 278 (1997. 8. 13), US 5,750,680 (1998. 5. 

12), US 6,051,678 (2000. 4. 18), GB 2,345,286 A (2000. 7. 5), US 6,132,926 (2000. 10. 

17), US 6,143,463 (2000. 11. 7), US 6,150,069 (2000. 11. 21), US 6,180,316 BI (2001. 1. 

30), US 6,225,020 Bl (2001. 5. 1), US 6,235,448 Bl (2001. 5. 22) ^ US 6,235,447 Bl 

(2001. 5. 22) -g-ofl 7flA]^ ^-g- i^-JL, ^S. Tfl HL^r _$.^-§-<*7ll 5^#^g- 

<26> aV^^Ml^r cljffl^lAS^ ^)Al-l-^S.5£>i3)lolB, x^5ll^^.£0| «nA>^.=.^.s o>s.a-11 

Ml °1 — , cl^l^JSLS^ SjAftf^s. oJ.El-E.viHH, ^^sH^l^-gi^ B^l-eflolB, 
3 n ^^l-^-oii ^43.^ Hell-eflolH, ^l^s^o^ tL^)^^ B£)#3H;e, 
^sf-t-^-ll^^^i^ Hell-eflolB, Bel^^^r ^A^^e. ii^oiH, HeN^s. 
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¥ o}*-M}^}°}^, He^l^^Tr a -!4t^5.i tfElS-MHH, B5]^N^5t 

1- °\<% if-^H $XSL^, #7] afloli tflsfl l ifl*} 10#^% wl^S A}-g-3 

tt %°] t^^cK J8-ar^^|7> lf^% «£o.3. A>-§-^ nflofl^. iSefl^iH^ 

Cfltb ^^--£7> #)^>7fl 10^% A>-g-^ nflofl^ ^-AV^>fl7> ^H^^r *- 

<27> SEtb, ^"71 IM^XliH S^#<Hj H^llS o. 7 ].g_ n |]i=. JjL^ 

s)^. t)l °1H, 3-^^-^HS.^^viloiH, o)l^^lEfls.o>^E|lolH I A}ol^ta) 

A H^, 2-^Efe iE^fr ilttMHt A}-8-*M t ^"71 aflo]^ ^ofl cflsfl 700 4000^%=% 

<29> (a) A oM ^cfl ccf^. S£e]171ae £Is}oj i^e^l^ 

B ^ ^*Kr #31; 
<so> (b) ^-71 IS^liS e^-o. ic^Hfr #7jl; * 

<31> (c) ^-71 iSefl^liE sfl^i^- ^ ^1. 
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<32> ^7} (b)^^l^ l^^ofl i£E Hfloja. ^-^ , (b)^r^l^ i^^ofl S.^ 

B Bflola ^-i: ^l*Hr c] ^ #-2.^, °1 wfl^la. 70 vfl*l 200°C<HH 

<33> hz.^^ f^l^l EUV(13nm) ^ ArF(193nm), KrF(248nm), 

VUV(157nm), E-U <>l^-g- *l-8-3M , 1 100 mJ/cm 2 ^ ii^ofl ^ 3. %o} 

<34> *V^, ^7Ha1 ^ cfTjl ( c )fe ^>^-g- o).g-^ ^ 5U-°^, 

^^-on^. o.Ol vfl*l 5 TMAH ^-g- 0 -^ H>^*>cf. 

^Tfl IHW^JI, ol^7]l AVofl cq*fl i-^- Jf. 

-f ^-71 7>57a>-g-ol ^O^uj-xl ^71 nfl-g-ofl ^ ^"0> v} + 3-2] ^* -g-5}- 

<36> ^^Hfe BEtb ^71 ^ ISE^liE o] -g-^H *Y5Lx\) ±_ 

<37> oj<5> ^ o. ^1*] ^ # ^ ^-§- <^l*Rr ^ 

<38> ^*H1 i : jL^efl^l^B ^3M11 Jap) 
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<39> N,N-^^ll^o>H^oMs. 70g, 4Hfell 0 J 30g ^ AIBN 5g* ^H^H^-S^ -g-nj) 

300g^l ^91 66X^*1 8*1 # «>-§-Al^tq-. ^ <#7] ^Eflsofl ^cc^ 

^^Al^l cf-g- ol§ ^ «d| aL*||£l #eKN,N-^^^o>a^o>DlH./o>3l-5jl 

*!) 45g* <g&4. 

<40> 4^-, -*7H>H ^<H^1 S-eKN,N-^^^o>H^«»MH./6>3l-^^l) 45g^r ofl^# 1L<*I| ^ 

o] sJ-^ms.^^s.A]. 0 .5g* ^Jl ^ 24^1^- 4~g-, ^e) f^J-7l# o] 

<4i> cf-g-, ^-71 2L^1 ^<H ^JL 51«>Al7l^ ofllHl 

^#°1 ^-Tfl 3^31 ^d\]X\ nvJi\s. &2,z;}^ #^(N,N-4^]€^Hl^lH./3 ( 3-^Djl 

<42> ^*H1 2 : ^*fl *\]2i(2) 

<43> ^m^l^-H^eflolB 40g, 2-*l^Alo 1 i^n 1 iEfH€3l 0 lH 30g, °}3.^*V 30g ^ AIBN 

2.5g* EflH^>olc S xr^ _g. nfl 250g ^ ^llHlli^m -g-^fl 250g<^l ^-<?1 ^ 66°C<^1^ 8*1# 

^-§-^1^4. €^ ^ ^"71 ^tl-^- ^EflScHl ^^cc^ ^j^A]?J 4-g- o]s. 0)4, ^1^ 

^i^M €^ -H.^ #^(^l^^)El-a.^eflolB/2--S-lH.^-Aloi]^ D ilB)-a.^eflolB/o>a.^^>) 86g 
* <2524. <£<H*1 #^(^m^43^3]olB/2-^S.^lon^ D il4a^5llolB/4H^^)^ 
^^1^-a> ^5§^- ^-7}^o] 17,500°1£4. 
<44> ^*H1 3 : vil7>Elti. jESgfl^l^H ^ 
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<45> ^X|ofl <g£- ^Sl(N,N-^^ll^ 3 .^o>nlc/3 ( 3_ clDll s. AlHs ^i /o |. al . efl oi ) 

3g, #7l 2 <>1H <^^- 

€^(^^^BfH^eflolH/2-«l^Aloll^t I ll^HlEflo] S /o> 3 ^AV) 7g) ^-av^-^^o] ne)^^ 
H^e- B^l-eflole o.05g^- -S-7l-g-nflo} 3LS] ^1 a-^l ^ °11 Efl s_o]-^] t]] o) J= (PGMEA) 130g 

°11 ^91 ^ 0.20/mi <^4^1^ 5L£5l)^|iH S^M- <£!&i=K 

<46> ^a]6\] 4 ; jLSefl^l^H gfl*a 

<47> ^-7] ^Al^j 3<>1H ^ 2:^1"^- 31 °1 ^ 3.^ tb ^ 130 

130°C 90iE?i t±X\ tiflola. §>^cf. wflola <£ S 2 .38 ^% BflH^l ^<a-S.^-^>o] c 

^-a}o)t= ^-g-^ofl 40^?_> ^ -t-M^ ^^^1 lOOnm L/S sfl€^r <22m (5= 
2 

Jl-4] 

<48> ol^Voll^ «>i4 ^-o], ^. ^ofl^ ±%X\ Mj-^tt ^*fl 7>i2til-^ ^-2.71 

f^lS i^Kr ^7>E]ti. j[£^|x|AE AV-g-^-O.^.*] Jfl^ ^Aj-o] 
^ *H 2fl^^ ^ £it}. ojsl*}- a. i^rgo] ££e) |7]ae S^l-^r s-^l 50nm 

^ 311^1 ^ EUV %Q^r o]^-*V i^^^ZLEflS] ^6\) ^ ^--g-^l-Tfl A>-g-^ ^ ojt}. 
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[^t 1 * i] 

«1H^ *>7l 13- 3 ^ «}^- ^ (repeating unit)* £^-*H=r 

[ 1] 




#71 ^HH, 

Ri, R 2 £ R 3 ^ ^ Sfe "flfMJi, 

R 4. R 5 , Re ^ R?^ ^ 1 10^ ^ ^ ^ifl Moi^ ( 

a : b : 10~50#% : 0~30^% : 50 ~ 80#%°1 nf . 
[#«h^ 2] 
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c=o c=o c=o 

Q O OH 



Rl1 R 12 

OH 

R 8( R 9 ^ RiQ^r ^ S^r ^^Jl, 

Rn^- 1 vfl^l 102] ^ifl ^ ^ifl ^ojji, 

R 12^ 3r^*T 1 10^] ^ifl 3L£r ^ °«^H , 

d : e : ffe 10-701-% : 10~50#% : 10 ~ 501-9H 4 . 

2] 

1 fl°H. 

^-71 i^ ^ av^- #e1(N,N-t|^^<>>a^<>Ms./3,3-cl^|^]3is.5ffl/«>> 

1 efl o] e /o >a^^>) , #21 ( 1 ^1 efl o| B/2-^l = B^L^l t%=l% sfl o] B/o>a.^) , # 

&I ( °fl € *H E}3 1 31 o] H/2-*l £S a] El-H 1 efl o] e/o>^i^a]-) ^ # e| ( <*ll U «l) eJ-h ^ 31 °] 
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[3^* 3] 

o>s^vilo]E > *|A>#^.£.3. ^S-tilolB, ^s^l ^-A]^^^^ Bel# 

3Hh, tq^l^^l-^-oH^^^ B^«ell°lB, ^l^^oi^L^l^^ 
BBl«elHB, ^^^5l-Bl-t-^-^4^4l5L^- B&I1-3HB, BeHl^Aj^. ^Af^^s £i 
s)HB, BE^I^a^- S1a>^o.s. o>^^l vil o] ^ t HBl5)1^4i5L^ ^jAl-§^s ^Elavil ol 
B, BeHl^AJB^ H^l-iilHB, cl-f-^q-H^^B^- Bsl#ellolH, HlH u]s_^^SL5L 
°im#3Ev1HB, tmBB^B^MB, n -Dll^cl^s. ^ ufa ^ ol p! i£E ^1 #^^r>fl 
vilolHS ol Aj^sl^ ! cr^ 2 olAj-ol Sj-^o] ^-g- ^lo^ ^ iSe fl 

*1^B 

4] 

1 %H1 

^V^^l^ ^- 7 l tiflol^ ^Hl cfl^ ! ^ 10f^% B]^S. A>-g-£l^ s.^ 

5] 

1 %H1 5Z<H^, 

#71 -n-71-g-nfl^ ufl^ 3.*] v^z) ^ o]H , <Hl ^ 3-<^l ^Al ^ ^ ^.vfl ol E ( 

-^E] AjEfl^ 7jA Sir A>-§-^ S.^ O.^. ^ 5.M5fl^l^B SAj#. 
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6] 

4 v 7l ^-71 wflo}^ cflsfl 700 tfl^l 4000#^%^ ^H-^lfe ?A^r ^HJ-° 

7] 

(b) ^7] iSell^^H ii^>^ #7}]; ^ 

8] 

[^t 1 * 9] 

<$7] EUV, KrF, ArF, VUV, E- W J , X-^l ^ o^ai o_ S o} a.<>|*l ^•o.S.JfEi ^ 
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[33^8- 101 
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